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'  .ins  report  covers  the  research  conducted  under  the  Ar Wi.-supportud 
portion  oi  out  program  of  studies  oi  atomic  collision  processes  occurring  in 
atme.iphcric  gases.  .The  remainder  oi  the  program  is  reported  under  AKl’A  Order 
No.  123  fAtsd.  11),  Contract  No:.R*2S84(0t))  with  the  Office  oi  Naval  Research. 

*  •  Proposed  Wo  e.irch  Program  anJ  Scheduler 
Under  Supplemental  Agreement  No.  1  (S.A,  SI)  the  termination  date 
,  ..  ar.  .  .iductrd  u  .o.r  tin  prercni  out  riel  has  been  extended  to 

i  ebit  iry  ie,  !'*(>/•  Th»  increase  in  n.an-cfturt  outlined  in  S.A.  dl  will  not 
at.»:.  .  tin  iul.-tirsc  citort:  oi  the  scientific  personnel  lot  the  entire 
contra. t  ox. ten:. ion  period.  Per  purpo »i  .  oi  continuity  wc  plan  to  utilise 
■  o  ii. tic  •  1 '  Oit  hi  ilw  contract  a  the  normal  full-time  rate  until  the 
labor -oil  or  requirement*  save  been  fulfilled.  On  this  basin  the  active 
contract  per  too  will  end  in  September  or  October  1966. 

The  nasKi.-i ,  classif  1  tit  tom  and  lime  assignments  of  tlie  scientific 
personnel  wising  on  this  contract  are  as  follows: 

Or.  «.  II.  Kasnvr,  Senior  Physicist,  fuil  time 

Or.  J.  L.  Mnruzxi,  .enter  Physicist,  full  time 

Or.  A,  V.  Phelps,  idviaory  Physicist,  one-quarter  time, 

A .  hid  a:  in-Positivc  lor.  Kocombin.it  Ion 

Tnc  temperature  dependent  sIuuich  of  electron-positive  ion  rocon- 
oination  in  atmospheric  pascs  will  be  conl.nueo  doting  the  contract  extension. 
During  the  first  phase  oi  this  contract  the  studies  oi  the  temperature 
dependent  recombination  ol  N  , *  tons  with  electrons  were  completed.  In  order 
to  n-Mc  similar  measurements  in  oxygen  It  is  necessary  to  audit  y  the 
experimental  system  so  ibat  it  -111  operate  in  a  single  pulse  mode.  It  is 
estimated  that  approximately  3  months  oi  the  contract  extension  period  will  be 
required  for  the  completion  ot  these  modifications  and  the  subsequent  testing 
of  the  apparatus.  Electron-positive  ion  recombination  studies  will  then  be 
conducted  In  gas  mixtures  where  the  predominant  ion  species  are  those  found  in 
the  ionosphere,  tor  example,  C,f  and  NO*  .  These  stuuics  will  be  continued 
throughout  the  remainder  of  the  active  contract  period.  Tills  work  will  be 
carried  out  by  Dr.  w.  H.  Xasner,  Senior  Physicist,  with  technician  support 
ss  required. 
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8.  Attachment  and  Detachment  in  0-0.,  Mixtures 

The  experimental  studies  directed  toward  the  measurement  of 
attachment  and  associative  detachment  rates  in  mixtures  of  atomic  and 
molecular  oxygen  will  continue  during  the  contract  extension  period. 

Near  the  end  of  the  first  phase  of  this  contract  a  reaction  consistent  with 
associative  detachment  in  0-0  ,  mixtures  was  observed.  In  this  next  period 
experiments  will  be  performed  to  determine  what  neutral  species,  see  section 
11.  B,  ere  involved  in  this  reaction.  If  this  is  successful  then  it  ,s 
hoped  to  b<  able  to  determine  a  rate  lor  this  reaction.  Hie  mass  spectrometer 
will  then  »•  attached  to  the  flow  tube  In  order  to  identify  the  negative  Ion 
spi.es  involves.  This  work  will  be  carried  out  by  Drs .  J.  L.  Morurzl, 

mor  Physicist  anu  A,  V.  ('helps,  Advisory  Physicist,  with  technician  aupport 
as  required. 

C •  Thcorc 1 1 . al  Studies 

The  theoretical  studies  conducted  under  the  contract  extent  ion 
wi.l  he  restricted  to  the  analysis  ot  the  experimental  data  obtained  in  the 
studies  outlined  in  section!  1,  A  and  1.  B. 

1 1 .  Repo  rt  on  Progress  Du  rim,  Curren'  Reporting  ‘crlod 

A .  Electron -Positive  Ion  Recombination 

The  major  portion  of  the  present  report  period  has  been  spent  testing 
the  operation  of  the  system  following  the  change  over  to  the  single  pulse  mode 
ol  operation.  As  Indicated  in  the  last  report  the  single  pulse  observation 
technique  1s  being  used  in  the  recombination  studies  In  O^-Ne  mixtures  In 
an  effort  to  reduce  the  negative  Ion  effects  to  a  minimum.  When  first  using 
the  single  pulse  technique  it  was  observed  that  the  discharge  did  ..of  "II  re" 
consistently  at  the  beginning  ol  the  microwave  power  pulse.  This  malfunct'on 
was  overcome  hy  creating  a  small  dc  discharge  between  two  pointed  tungsten 
wires  located  near  the  cavity  wall.  This  discharge  is  of  H  Min  sec 
duration  and  is  coincident  with  the  beginning  of  the  microwave  power  pulae. 
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After  the  change-over  had  been  completed,  It  Deemed  advisable  to 
check  out  the  system  b  conducting  komc  further  studies  of  N,-Ne  gas  mixtures 
The  initial  tests  indicated  good  agreement ,  within  4%,  between  the  room 
l-.-mperature  recombination  coefficients  for  N  *”  ions  snu  electrons  obtained 
via  the  single  pulse  and  recurrent  modes  of  operation.  Kurt.ier  tests  con¬ 
ducted  after  the  system  had  been  idle  tor  a  few  weeks  seemed  to  show 
rather  pool  recombination  control  ot  the  afterglow,  i.e.,  the  reciprocal  of 
the  electron  censity  did  not  increase  linearly  with  time,  when  the  single 
pulse  mode  was  u  .d.  Same  preliminary  afterglow  studies  In  0,-?lc  gas 
mixtures  nave  been  made  usin<;  both  the  single  pulse  and  recurrent  modes  of 
operation.  These  studies  ai  o  show  poor  recombination  control  of  the  after¬ 
glow.  Various  t>"its  an  now  t»  ir.g  conducted  in  un  Attempt  to  explain  the 
apparent  degradation  oi  the  system.  :.'o  specific  cone lusions  cun  be  made  at 
the  preient  time. 

b.  Attachment  and  Detachment  in  0-0^  Mixtures 

tiding  the  glass-aluminum  flow  tube-,  destruction  oi  negutive  oxygen 
ions  has  been  observed  when  the  atomic  oxygen  discharge  source  is  operating. 
Unfortunately,  this  source  also  produces  excited  molecular  oxygen  and 
possibly  neats  the  neutral  oxygen  to  temperatures  sufficiently  high  to  cause 
collisions!  detachment.  Ground  state  atomic  oxygen  can  be  produced  without 
the  siaxiltaneouc  production  ot  excited  molecular  states  by  titrating  atomic 
nitrogen  with  an  equimolar  amount  of  NO, 


N  NO 


N  +0. 


This  techniques  has  been  used  in  our  flow  system.  However,  chcal-lonizatlon, 
as  a  result  of  the  following  reactions, 
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|>iouuci'i  a  high  background  s.gnai  level  In  the  detachment  ft  ion  •’null 
masks  the  tleL.iched  electron  signal. 

Attempts  to  reduce  the  chemi -Ionian tiou  signal  hove  been  unsuccess 
ful  and  it  nay  be  necessary  to  produce  "pure"  atomic  oxygen  by  thermal 
decomposition  of  ozone.  However  before  attempting  to  use  thin  technique 
efforts  will  be  made  to  measure  a  rate  coefficient  for  the  asociativc 
detachment  reaction  using  a  buffer  gas  and  the  oxygen  discharge  as  the 
source  of  atomic  oxygen. 

“no  mass  spectrometer  is  ready  to  be  couplcu  .o  the  flow  system 
at  any  convenient  time.  During  souc  tests  performed  with  the  mass  spec 
trimeter  in  mixtures  of  CO-O  H,-0  and  NO-O..  reactions  consistent  with 
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associative  detachment  were  observed,  l.c., 
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the  respective  apparent  rates  being  7.2  x  10  7.5  x  10*l°  and  2  x  10 


ir  units  of  cm^sec  *. 
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